In this paper, we present numerical method based on Bernstein polynomials for solving the stochastic SIR model. By use of Bernstein operational matrix and its stochastic operational matrix we convert stochastic SIR model to a nonlinear system that can be solved by Newton method. Finally, a test problem of SIR model is presented to illustrate our mathematical findings.
Introduction
In modeling the spread process of infectious diseases, many classical epidemic models have been proposed and studied, such as SIR, SEIR and SIRS models. The SIR infections disease model is an important biologic model and has been studied by many authors [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . In 1927, W. O. Kermack and A. G. Mckendrick created a model in which they considered a fixed population with only three compartments: susceptible, S(t); infected, I(t); and removed, R(t). The compartments used for this model consist of three classes; S(t) is used to represent the number of individuals not yet infected with the disease at time t, or those susceptible to the disease, I(t) denotes the number of individuals who have been infected with the disease and are capable of spreading the disease to those in the susceptible category, R(t) is the compartment used for those individuals who have been infected and then removed from the disease, either due to immunization or due to death. Those in this category are not able to be infected again or to transmit the infection to others. One of the most basic SIR models is as follows: http://www.ispacs.com/journals/jiasc/2016/ jiasc-00102/ International Scientific Publications and Consulting Services rate of recovery from infection. Here we assume that stochastic perturbations are of a white noise type which by this way, above model will be deduced to the form
where ( ) are independent standard Brownian motions and 2 ≥ 0 represent the intensities of ( ), = 
Bernstein polynomials
The Bernstein polynomials of nth-degree are defined as
we can write
where, T n (t) = [1 t … t n ] T and A is an (n + 1) × (n + 1) upper triangular matrix with:
Since,
)is an (n + 1) × (n + 1) matrix of φ(t) . The elements of D are specified. The integration of φ(t) is approximated as
where, P is an (n + 1) × (n + 1) operational matrix. 
Stochastic operational matrix based on Bernstein polynomials
Let ∫ φ(s)dB(s) = ∫ AT n (s)dB(s) = A[∫ dB(s), ∫ sdB(s), … , ∫ S n dB(s)] T .
  
will be a brownian motion too, then we get
Also we approximate B(t) and B( , then AM n (t) = AD s T n (t) = AD s A −1 φ(t) = P s φ(t),
where P s = AD s A −1 is (n + 1) × (n + 1) stochastic operational matrix. [12] Therefore ∫ φ(s)dB(s) ≅ P s t 0 φ(t).
Product operational matrix
It is always necessary to evaluate the product of φ(x) and φ( now, we approximate function S(t), S 0 (t), I(t), I 0 (t), R(t), R 0 (t) by Bernstein polynomials. Consider the SIR model in Equation (1.2), by integration we will have the following equations:
By substituting above approximation in system (4.3) we get
By replacing S T φ(t)φ T (t) with S T Îφ(t), we have: Table 1 , 2 and 3. x ̅ E is the errors mean and s E is the standard deviation of errors in k iteration. 
